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About Volume II

This Designer’s Manual is specifically dedicated to
International Rectifier's commercial line of HEXFET
surface mount (D-Pak, I-Pak, SOT-89) and DIP
devices. These power MOSFETs are recognized
throughout the world as the industry standard for
ruggedness, low Rpgpn), and consistency of
mechanical and electrical specifications. To locate
the device to fill your specific design needs, see the
Table of Contents and/or Selector Guide section.

DATA SHEETS

The technical data sheets contained in this Volume
Il cover all product upgrades, as well as our new
HEXFET Il generation of power MOSFETs. You are
invited to contact your local IR field representative
or our home office for additional product data or
applications assistance.

OTHER PUBLICATIONS

International Rectifier also has Designer’s Manuals
covering TO-220, TO-3P, FullPaks, and other
HEXFET devices, as well as separate manuals for
government and space products, and applications
and reliability data. These and other technical
publications featuring IGBTs, power ICs, etc., are
listed in the Available Literature section of this
Designer’s Manual. For ordering information, see
page 156.

HEXFET is a trademark of International Rectifier




International
IR Rectifier

HEXFET

DESIGNER’S MANUAL

Volume I

POWER MOSFETs
DIP, D-PAK, I-PAK, and SOT-89

HDM-1
First Printing

PUBLISHED BY
INTERNATIONAL RECTIFIER, 233 KANSAS ST., EL SEGUNDO, CALIFORNIA 90245

© 1991 International Rectifier Printed in U.S.A. 0691-M50



HEXFET Power MOSFETs

Table of Contents

HEXFET Power MOSFETs Page
P g ol 0 e RN S i s i A iv
Product: Selegtion*@uide ' ... .. .. Novrecoisebeurie o H A v

Package Styles, Channel

DIR. N-ChERREE 0L 20F i oo o v ah D ans osinirsansnisnsisins oA & 1
DIP. PO s GO N o o v B e vm oo ot ak o AIEER 39
D-Pak and I-Pak, N-Channel ............. ... .. ... ...... 63
D-Pak and I-Pak, P-Channel ............................. 105
T I e o o s i e e ¢ 131

Logic Level Devices

DIRS eesmssvimp s P P8 SIW, || L B Wi pan i faa T eVl Wk 133
RPalg anll-Paks. . US i it Lo .o B civin mdnmimensbb 0o L b dhat § 4 141
Appendices
Appendix A: Peak Diode Recovery dv/dt Test Circuit ........ 149
Appendix B: Package Outline Mechanical Drawings ......... 151
Appendix C: Tape and Reel Information ................... 153
Appendix D: Part Marking Information .................... 155
Appendix E: Other Available Literature ................... 156
Other Surface Mount Products . ............................ 157
Worldwide Operations . .............................. Back Cover



Selection Guide

Logic Level D-Pak (5 volt gate)

BVpss Drain- | Rps(en) Drain- | Ip Continuous Ipm Max.
to-Source to-Source On | Drain Current | Pulsed Drain
Breakdown Resistance 25°C Current
Part Number (Volts) Q) (Amps) (Amps) Page Number Case Style
IRLRO14 60 0.20 8.5 31 141
IRLR024 0.10 16 64 143
IRLR110 100 0.54 46 18 145
D-Pak
IRLR120 0.27 8.4 31 147 TO-252AA
Logic Level DIP (5 volt gate)
BVpss Drain- | Rpg(en) Drain- | Ip Continuous Ipm Max.
to-Source to-Source On | Drain Current | Pulsed Drain
Breakdown Resistance 25°C Current
Part Number (Volts) (Q) (Amps) (Amps) Page Number Case Style
IRLDO14 60 0.20 17 14 133 T\
IRLD024 0.10 25 20 135
IRLD110 100 0.54 1.0 8.0 137
IRLD120 0.27 1.3 10 139
Logic Level I-Pak (5 volt gate)
BVpss Drain- | Rps(on) Drain- | Ip Continuous Ipm Max.
to-Source to-Source On | Drain Current | Pulsed Drain
Breakdown Resistance 25°C Current
Part Number (Volts) (Q) (Amps) (Amps) Page Number Case Style
IRLUO14 60 0.20 8.5 31 141
IRLU024 0.10 16 64 143
IRLU110 100 0.54 4.6 18 145 /
IRLU120 0.27 8.4 31 147 I-Pak
TO-251AA

international
[zer|Rectifier




Selection Guide

DIP N-Channel
BVpss Drain- | Rps(on) Drain- | Ip Continuous Ipm Max.
to-Source to-Source On | Drain Current | Pulsed Drain
Breakdown Resistance 25°C Current
Part Number (Volts) (Q) (Amps) (Amps) Page Number Case Style
IRFDO14 60 0.20 S 57 14 1
IRFD024 0.10 25 20 7
IRFD1Z0 100 24 0.50 4.0 25
IRFD110 0.54 1.0 8.0 18
IRFD120 0.27 1.3 10 19
IRFD210 200 S 0.60 4.8 3
IRFD220 0.80 0.80 6.4 37
DIP P-Channel
BVpss Drain- | Rps(on) Drain- | Ip Continuous lpm Max.
to-Source to-Source On | Drain Current | Pulsed Drain
Breakdown Resistance 25°C Current
Part Number (Volts) (Q) (Amps) (Amps) Page Number Case Style
IRFD9014 -60 0.50 -1.1 -8.8 39
IRFD9024 0.28 -1.6 -13 41
IRFD9110 -100 12 -0.70 -5.6 47
IRFD9120 0.60 -1.0 -8.0 53
IRFD9210 -200 3.0 -0.4 -3.2 59
IRFD9220 15 -0.58 -4.6 61
I-Pak N-Channel
BVpss Drain- | Rpg(on) Drain- | Ip Continuous Ipm Max.
to-Source to-Source On | Drain Current | Pulsed Drain
Breakdown Resistance 25°C Current
Part Number (Volts) (Q) (Amps) (Amps) Page Number Case Style
IRFUO14 60 0.20 8.4 34 63
IRFU024 0.10 16 64 69
IRFU110 100 0.54 4.7 19 75
IRFU120 0.27 8.4 34 81
IRFU210 200 1.5 2.7 8.0 87
IRFU220 0.80 4.8 18 95
IRFU214 250 2.0 2.2 8.8 89
IRFU224 i 3.8 14 97
IRFU310 400 3.6 1.7 5.0 99
IRFU320 1.8 3.1 11 101 I-Pak
IRFU420 500 3.0 2.4 8.0 103 L i
IRFUC20 600 4.4 2.0 8.0 129
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PD-9.700

IRFD0O14

HEXFET® Power MOSFET

» Dynamic dv/dt Rated
» For Automatic Insertion
» End Stackable

Description

Third Generation HEXFETSs from International Rectifier provide the designer
with the best combination of fast switching speed, ruggedized device design,

o

n-channel

S

BVpss 60V
RDS(on) 0.209
b 1.7A

and low on resistance.

The 4-pin DIP package is a low cost machine insertable case style which can
be stacked in multiple combinations on standard 0.1 inch pin centers. The
dual drain pin serves as a thermal link to the mounting surface for power

dissipation levels up to 1 watt.

Absolute Maximum Ratings

Parameter Max. Units
Ip @ Tg =25°C | Continuous Drain Current, Vgs@10V .7
Ip @ T¢ = 100°C | Continuous Drain Current, Vgs@10V 1.2 A
Iom Pulsed Drain Current ® 14
Pp@ T =25°C | Maximum Power Dissipation 1.3 w
Linear Derating Factor 0.0083 W/K®
Vas Gate-to-Source Breakdown Voltage +20 )
Eas Single Pulse Avalanche Energy @ 130 mJ
dv/dt Peak Diode Recovery dv/dt ® 4.5 Vins
Ty Operating Junction and -55to +175
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 sec. 300 (0.063 in. (1.6mm) from case)
Thermal Resistance
Parameter Max. Units
Raua Junction-to-Ambient, Typical Socket Mount 120 KwW®
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IRFD014

Ip, Drain Current (amps)
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IRFD024

HEXFET® Power MOSFET

* Repetitive Avalanche Rated
» Dynamic dv/dt Rated

* For Automatic Insertion

« End Stackable

Description

Third Generation HEXFETSs from International Rectifier provide the designer
with the best combination of fast switching speed, ruggedized device design,

o

n-channel

S

BVpss 60V
RDS(on) O.1OQ
Ib 2.5A

and low on resistance.

The 4-pin DIP package is a low cost machine insertable case style which can
be stacked in multiple combinations on standard 0.1 inch pin centers. The
dual drain pin serves as a thermal link to the mounting surface for power

dissipation levels up to 1 watt.

Absolute Maximum Ratings

Parameter Max. Units
Ip @ Tc =25°C | Continuous Drain Current, Vgs@10V 25
Ip @ Tg = 100°C | Continuous Drain Current, Vgs@10V 1.8 A
Iom Pulsed Drain Current ® 20
Pp@ T¢ =25°C | Maximum Power Dissipation 1.3 w
Linear Derating Factor 0.0083 W/K®
Vas Gate-to-Source Breakdown Voltage +20 Vv
Eas Single Pulse Avalanche Energy @ 91 mdJ
dv/dt Peak Diode Recovery dv/dt ® 5.5 V/ns
il Operating Junction and -55t0 +175
Ts1g Storage Temperature Range °C
Soldering Temperature, for 10 sec. 300 (0.063 in. (1.6mm) from case)
Thermal Resistance
Parameter Max. Units
Raua Junction-to-Ambient, Typical Socket Mount 120 Kw®
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IRFD110

HEXFET® Power MOSFET

* Repetitive Avalanche Rated
» Dynamic dv/dt Rated

 For Automatic Insertion

« End Stackable

Description

Third Generation HEXFETS from International Rectifier provide the designer
with the best combination of fast switching speed, ruggedized device design,

o

n-channel

S

BVpss 100V
RDS(on) O.54Q
Ip 1.0A

and low on resistance.

The 4-pin DIP package is a low cost machine insertable case style which can
be stacked in multiple combinations on standard 0.1 inch pin centers. The
dual drain pin serves as a thermal link to the mounting surface for power

dissipation levels

up to 1 watt.

Absolute Maximum Ratings

Parameter Max. Units
Ip @ Tg =25°C | Continuous Drain Current, Vgs@10V 1.0
Ip @ Tg = 100°C | Continuous Drain Current, Vgs@10V 0.71 A
lom Pulsed Drain Current ® 8.0
Pp@ Tg =25°C | Maximum Power Dissipation 1.3 w
Linear Derating Factor 0.0083 W/K®
Vas Gate-to-Source Breakdown Voltage +20 Vv
Eas Single Pulse Avalanche Energy @ 140 mJ
lar Avalanche Current ® 1.0 A
Ear Repetitive Avalanche Energy ® 0.13 mJ
dv/dt Peak Diode Recovery dv/dt ® 59 V/ns
Ty Operating Junction and -5510 +175
Ts1g Storage Temperature Range °C
Soldering Temperature, for 10 sec. 300 (0.0683 in. (1.6mm) from case)
Thermal Resistance
Parameter Max. Units
Roua Junction-to-Ambient, Typical Socket Mount 120 KwW®

13



IRFD110

Ip, Drain Current (amps)

Ip, Drain Current (amps)
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